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' * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The scanning contiguity field optical microscope which condenses a means to irradiate 
light at a sample, a scan means to make a probe approach a sample and to scan, and the 
scattered light generated by exposure, and is characterized by having two or more condensing 
optical system with a different optical axis, and two or more scattered-light detection devices 
prepared in said two or more condensing optical system, respectively, respectively. 
[Claim 2] Said two or more condensing optical system is scanning contiguity field optical 
microscopes according to claim 1 characterized by having the observation means further. 
[Claim 3] The scanning contiguity field optical microscope according to claim 2 characterized by 
establishing said two or more scattered-light detection devices and the device which changes 
said observation means. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a scanning contiguity field optical microscope, 
scans relatively the probe which approached the sample especially to a sample, irradiates light at 
the sample in the end of the probe and near, and relates to the scanning contiguity field optical 
microscope as a measuring device which measures the optical property of a sample by detecting 
the scattered light. 
[0002] 

[Description of the Prior Art] The probe which has opening of a path smaller than the 
wavelength of light in a point compared with the optical microscope with which resolution is 
restrained by the diffraction limitation, Or the scanning contiguity field optical microscope which 
is made to scan relatively [ sample ] a probe with the point with curvature smaller than the 
wavelength of light of the radicalized imperforation near the sample, and measures the optical 
information of the minute field of a sample (henceforth) SNOM:Scanning Near-Field Optical 
Since Microscope and a notation are obtained to the above—mentioned diameter of opening, or 
the resolution of point radius-of^curvature (10nm of numbers [ - ]) extent, future is expected. 
[0003] Although such SNOM can be divided according to the class of probe, if it roughly divides, 
it will be divided into the opening mold which has opening as mentioned above, and the dispersion 
mold of the imperforation. 

[0004] Light is irradiated at a sample, or the local field which produce a dispersion mold on a 
sample front face by the incident light from the outside to the difference detecting the light from 
a sample through opening through opening, and acquiring the optical information of a sample, as 
for an opening mold are scattered in the radicalized end of the probe, and it is in the point of 
acquiring the optical information of a sample, by detecting the scattered light. 
[0005] The scattered light generated in the sample which the end of the probe was made to 
approach when light is irradiated with a certain means is condensed in the condensing optical 
system which consisted of usual optical system using a lens etc. except the type which detects 
the light from a sample through opening of an opening mold while of these types. 
[0006] using as a condenser lens what can be incorporated to the light which usually resembles 
[ objective lens / of an optical microscope ] condensing optical system comparatively since that 
angle of divergence is generally large, although this scattered light takes a pattern of a certain 
kind according to the shape of the construction material of a sample or detailed surface type, it 
spreads and it goes, and spreads greatly is performed. 

[0007] moreover, the advantage which uses the objective lens of an optical microscope as a 
condenser lens is by branching an optical path and placing an image sensor to also boil 
comparatively also performing observation for sample positioning besides measurement, a check, 
etc., and also able to make it easy. 
[0008] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in SNOM 
which detects the scattered light of a from near the probe using the above usual optical system. 
[0009] That is, for the existence of the control unit of a probe or a probe, if the so-called long 
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thing of an operating distance with a comparatively large distance to an objective lens and a 
sample is not used for the objective lens used as a condenser lens, it is that it is ****** 
[0010] The objective lens which it is generally difficult for the objective lens with the condensing 
high effectiveness which incorporates dispersion of a big angle of divergence with big numerical 
aperture to use it since the operating distance is short, is comparatively alike, and has small 
numerical aperture will detect. 

[0011] moreover the constraint to the objective lens which the control unit of a probe or a 
probe is improved and is used was lost — also carrying out — the objective lens which places 
into atmospheric air and is observed cannot cover conic range extent in which the angle of 
divergence of the scattered light had an at most 1 20-1 40-degree vertical angle, and the light 
which spreads at the include angle beyond it cannot be caught. 

[0012] Furthermore, the greater part of the quantity of light may spread into the part beyond the 
range which may change the incident angle when carrying out incidence of the light to the 
sample which the end of the probe was made to approach according to various conditions, and 
can be caught with an above-mentioned objective lens among the scattered lights in connection 
with it. 

[0013] Moreover, even when the minute ball matter simple as a sample is considered as it 
explains to "the principle of optics" (Born.Wolf: bundle sea university publication) etc., by making 
construction material and magnitude into a parameter, scattered-light reinforcement has the 
maximal value in the specific direction, or has only the polarization component of one direction in 
the specific direction to it. 

[0014] As for the scattered light of a from near [ which was placed near the sample ] the end of 
the probe, the reinforcement and the polarization component of the scattered light change with 
directions with the configuration and optical property of a probe and a sample so that this may 
show. 

[0015] Therefore, although the difference in the property of a sample can be seen by measuring 
the scattered light to two or more specific directions, with the present technique, 
implementation is difficult. 

[0016] This invention makes it the technical problem to improve the above-mentioned fault. 
[0017] Namely, in order that this invention might be made in view of the above-mentioned 
situation and may solve the aforementioned problem While taking the configuration which 
enlarges numerical aperture in synthetic opening by using two or more condenser lenses as two 
or more condensing optical system in order to take sufficient numerical aperture for condensing 
optical system so that it can respond also to the scattered light which spreads at a big include 
angle When two or more scattered-light detection devices are connected to each of two or more 
condenser lenses and the output which compounded the output from these detection devices is 
required Even if it is using the condenser lens with comparatively small numerical aperture, it 
aims at offering the scanning contiguity field optical microscope which enabled it to detect the 
scattered light which spreads at a big include angle with a sufficient rate. 

[0018] Moreover, it also aims measuring change of the direction of a peak of the scattered light 
by the difference in a sample at offering the scanning contiguity field optical microscope it was 
made to become possible by making it make the signal acquired with two or more condenser 
lenses output separately, turning an optical axis in the specific direction and installing each of a 
condenser lens in it. 
[0019] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem 
according to this invention (1) A means irradiate light at a sample, a scan means make a probe 
approach a sample and scan, and the scattered light that generated by exposure condense, and 
the scanning contiguity field optical microscope characterized by to have two or more 
condensing optical system with a different optical axis and two or more scattered-light detection 
devices prepared in two or more of said condensing optical system, respectively is offered, 
respectively., 

[0020] Moreover, in order to solve the above-mentioned technical problem according to this 
invention (2) (1) characterized by said two or more condensing optical system having the 
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observation means further is provided with the scanning contiguity field optical microscope of a 
publication., 

[0021] Moreover, in order to solve the above-mentioned technical problem according to this 
invention (3) (2) characterized by establishing said two or more scattered-light detection devices 
and the device which changes said observation means is provided with the scanning contiguity 
field optical microscope of a publication., 
[0022] 

[Embodiment of the Invention] Hereafter, while explaining the feature about this invention, the 
gestalt of operation of this invention shall be explained with reference to an accompanying 
drawing. 

[0023] In addition, it expresses that it is the element with an equivalent function which was used 

with the same sign in explanation of each drawing. 

[0024] Hereafter, it explains, mentioning the gestalt of operation. 

[0025] (Gestalt of the 1st operation) Drawing 1 shows the configuration about the scanning 
contiguity field optical microscope by the gestalt of the 1st operation of this invention. 
[0026] First, the configuration and its actuation of the scanning contiguity field optical 
microscope by the gestalt of this 1 st operation are explained. 
[0027] Here, SNOM of a dispersion mold shall be explained. 

[0028] In the scanning contiguity field optical microscope by the gestalt of this 1st operation, the 
probe position transducer 5 which used the principle of an optical lever for the position control 
of the end of the probe 2 is used. 

[0029] This probe position transducer 5 detects the variation rate of the end of the probe 2, and 
based on that detecting signal, an actuator 4 is operated in the direction vertical to the field of a 
sample 3, and it is controlling by the controller 7 so that end-of-the-probe 2 and sample 3 front 
face maintains spacing of a fixed distance near enough. 

[0030] In th is case, with a shaker 6, a probe is vibrated up and down and spacing control can 
also be performed as ****** from which the amplitude of the end of the probe 2 changes in 
distance with the front face of a sample 2. 

[0031] The method which an actuator 4 is operated and performs a raster scan to an 
abbreviation parallel direction to the front face of a sample 3 by the controller 7 is used for the 
scan. 

[0032] The actuator 4 can be made of the piezo-electric element, and a sample 3 can be moved 
now in each direction of X-Y-Z by changing input voltage by the controller. 

[0033] the exposure of the light to the end of the probe 2 — the light from the light sources 10, 
such as laser light, — the incident light study system 9 — it carries out by therefore making it 
irradiate. 

[0034] The scattered light from the about two end of the probe which occurs by the exposure of 
this light is made to condense using a condenser lens 111. 

[0035] By establishing a pinhole 1 31 in the condensing location of the scattered light, the light 
from other than the about two end of the probe is cut, and the optical noise from a perimeter is 
reduced. 

[0036] The light which passed through the pinhole 131 is changed into an electrical signal by the 
optoelectric transducer 141. 

[0037] After this electrical signal is processed by computer 16 while it was amplified by amplifier 
151, it is displayed on a monitor 1 7 as a measurement result. 

[0038] Since fluctuation arises in the amount of scattered lights etc. "when the matter with which 
construction material differs is mixed with the sample 3, the existence can be expressed as the 
order of end-of^the-probe 2 path. 

[0039] Two or more condenser lenses 1 1 1 and 1 1 2 are used, and although the scattered light of 
a from near [ 2 ] the probe is detected, after processing the output which became an electrical 
signal with optoelectric transducers 141 and 142 and amplifier 151 and 152 by computer 16, 
respectively, it images and expresses to it as the gestalt of this operation on a monitor 1 7. 
[0040] Also making it display separately can double some outputs, and the detecting signal by 
each condenser lenses 111 and 112 can also make it display. 
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[0041] Numerical aperture is small, and if it is necessary to enlarge condensing effectiveness, 
the signal detected by its it of two condensing lesbians 1 1 1 and 1 1 2 will be totaled, and it will be 
made to output in condenser lens 1 1 1 simple substance. 

[0042] moreover, the configuration of a sample 3, change of construction material, etc. — a 
scattered-light pattern on the strength — changing — the maximal value — ** — when a 
direction changes, detection comes to be able to do the detecting signal of two condenser 
lenses 111 and 112 by displaying a display, or the difference and ratio of the signal independently 

[0043] In addition, the condensing lesbians 1 1 1 and 1 1 2 can be used also for sample observation 
of alignment etc., and it can observe now with the monitor 1 8 for observation by branching an 
optical path with half mirrors 191 and 192, and placing image sensors 81 and 82. 
[0044] In this case, the mirror of working is placed instead of half mirrors 191 and 192, and an 
optoelectric transducer and an image sensor can be made to use exclusively by that change. 
[0045] And in the simultaneous utilization by HAMIRA 191 and 192, measurement becomes 
possible, observing a sample. 

[0046] Moreover, in order not to carry out the quantity of light by a half mirror etc. for 2 
minutes, there are few losses of the amount of measuring beams, and when the amount of 
scattered lights is small, they are effective, although observation and measurement of a sample 
cannot be simultaneously performed in exclusion utilization with an optoelectric transducer and 
an image sensor. 

[0047] (Gestalt of the 2nd operation) Drawing 2 shows the configuration about the scanning 
contiguity field optical microscope by the gestalt of the 2nd operation of this invention. 
[0048] Next, the configuration and its actuation of the scanning contiguity field optical 
microscope by the gestalt of this 2nd operation are explained. 
[0049] Here, SNOM of a dispersion mold shall be explained. 

[0050] The scanning contiguity field optical microscope by the gestalt of this 2nd operation 
makes adjustable the inclination of the optical axis of condensing optical system. 
[0051] A condenser lens 1 12 can be rotated now centering on end-of-the-probe 2 location, and 
changes the inclination for a sample, the measurement object, etc. 

[0052] With the gestalt of this operation, incidence of the light condensed with condenser lenses 
111 and 112 is carried out to the optoelectric transducers 141 and 142 currently installed in the 
location distant using optical fibers 201 and 202. 

[0053] Under the present circumstances, the magnitude of the core diameter of optical fibers 
201 and 202 is **(ing) the duty of pinholes 131 and 132. 

[0054] By having separated optoelectric transducers 141 and 142 from condenser lenses 1 1 1 
and 1 1 2, and having placed them, compared with the case where it unifies, it is made 
advantageous in respect of the structure of the rolling mechanism for changing an inclination, or 
an occupancy tooth space, and things can be carried out. 

[0055] It also becomes possible by having separated optoelectric transducers 141 and 142 from 
condenser lenses 1 1 1 and 1 1 2 with optical fibers 201 and 202 to place equipment with large 
dimension of a spectroscope etc. and weight between optical fibers 201 and 202 and optoelectric 
transducers 141 and 142. 

[0056] Since the inclination of the condensing optical system 1 1 1 and 1 12 is changed, when it is 
setting of the probe 1 before measurement, it can also be used being able to change an 
inclination. 

[0057] In SNOM, since the condition of light scattering in the end of the probe 2 is the important 
point related to S/N and resolution of measurement, it is not well known by the observation from 
one direction in many cases. 

[0058] Like the gestalt of this operation, when the optical axis of one condenser lens 1 1 1 is 
vertical, by making the inclination of the optical axis of another condenser lens 112 into a 
horizontally near include angle, and observing the about two end of the probe from a 2-way, 
about two-end of the probe dispersion condition is confirmed from a horizontal direction and a 
perpendicular direction, and it becomes easy to judge the quality of a probe 1 from this result. 
[0059] Of course, it can also be said that only an observation device is connected for the 
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purpose of the object for observation of the end of the probe 2, and a condenser lens is placed. 
[0060] in order to observe the end of the probe 2, it says from the dimension and condenser 
lenses 1 11 and 1 12 are optical — if resolution is not 1 micrometer or less, it is unclear clearly. 
[0061] When the wavelength used for observation is considered to be about 0.5 micrometers, the 
formula of Rayleigh of resolution shows that it is not suitable for this object, if the numerical 
aperture of condenser lenses 1 1 1 and 1 1 2 is not 0.3 or more. 

[0062] (Gestalt of the 3rd operation) Drawing 3 shows the configuration about the scanning 
contiguity field optical microscope by the gestalt of the 3rd operation of this invention. 
[0063] Below, the configuration and its actuation of the scanning contiguity field optical 
microscope by the gestalt of this 3rd operation are explained. 
[0064] Here, SNOM of a dispersion mold shall be explained. 

[0065] The scanning contiguity field optical microscope by the gestalt of this 3rd operation 
irradiates the light from the light source 10 with two or more wavelength components to a 
sample 3, and detects the scattered light from the about two end of the probe. 
[0066] In order to see the property of a sample 3, this is used in case it measures using the light 
and infrared light simultaneously. 

[0067] If the wavelength of light differs greatly in case two or more light is used, change of the 
dispersion pattern of the scattered light will also be large, and the peak of the optical 
reinforcement by the dispersion direction will also shift. 

[0068] Then, efficient measurement can be performed by setting the optical axis of each 
condenser lens 111 and 112 in the condensing effectiveness direction, where effectiveness is the 
highest for every wavelength. 

[0069] The wavelength on which the light condensed with condenser lenses 1 1 1 and 1 1 2 
measures the strength of the light through the wavelength filters 21 1 and 212 is chosen. 
[0070] Of course, numerical aperture of substantial condensing optical system can also be 
enlarged using two or more condenser lenses to one wavelength. 

[0071] Moreover, a part for Mitsunari of the specific direction can also be measured among the 
scattered lights by replacing with the wavelength filters 21 1 and 212 and putting in a polarizing 
plate. 

[0072] As mentioned above, various kinds of deformation and modification are possible for each 
configuration of the gestalt of the 1st explaining this invention thru/or the 3rd operation. 
[0073] For example, the number of a condenser lens is not limited to two and can be increased 
for the utilization object. 

[0074] Moreover, although the probe of a dispersion mold was used and the example of the 
probe position control by the optical-lever method explained with the gestalt of each operation, 
using other sensors, such as an optical interference, for the position control of a probe does not 
change a probe in essence as for a thing of an opening mold, either, but the same effectiveness 
is acquired. 

[0075] And invention as shown as additional remark 1 thru/or additional remark 7 below besides 
claim 1 shown in the claim thru/or 3 is included in this description shown with a gestalt of 
operation which was mentioned above. 

[0076] (Additional remark 1 ) Claim 1 characterized by the inclination of the optical axis of at 
least one condensing optical system being adjustable thru/or scanning contiguity field optical 
microscope given in 3. 

[0077] (Additional remark 2) Claim 1 irradiating-sample characterized by light with two or more 
wavelength thru/or 3, and scanning contiguity field optical microscope given in additional remark 

1. 

[0078] (Additional remark 3) Claim 1 characterized by the numerical aperture of one condensing 
optical system being 0.3 or more at least thru/or 3, and scanning contiguity field optical 
microscope given in additional remark 1 and additional remark 2. 

[0079] (Additional remark 4) A probe and the device which approaches a sample and arranges 
the head of said probe, The front face of said sample, the device in which an abbreviation parallel 
direction is made to scan said sample, and said sample and the device which controls the 
distance at the head of said probe, The light source and the exposure device which irradiates 
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said a part of sample which the head of said probe was made for the light from said light source 
to approach, The condensing optical system which condenses the scattered light produced by 
the exposure from said exposure device, The detection device which detected only the light of a 
from near the head of said probe, It is the so-called scanning contiguity field optical microscope 
with the device in which the signal detected according to said detection device is imaged, and 
the observation device in which said sample is observed. Said condensing optical system It is the 
scanning contiguity field optical microscope which had two or more condensing optical system 
with the optical axis of each other which is different from each other, and was characterized by 
connecting each condensing optical system to either [ at least ] said detection device or said 
observation device. 

[0080] (Additional remark 5) The inclination of the optical axis of at least one condensing optical 
system is a scanning contiguity field optical microscope given in the additional remark 4 
characterized by being adjustable. 

[0081] (Additional remark 6) the wavelength of light irradiated to said sample — plurality — the 
additional remark 4 characterized by supposing that it is usable — or — alike — scanning 
contiguity field optical microscope of a publication. 

[0082] (Additional remark 7) The numerical aperture of at least one condensing optical system is 
a scanning contiguity field optical microscope the additional remark 4 characterized by being 0.3 
or more thru/or given in 6. 
[0083] 

[Effect of the Invention] Therefore, in order to take sufficient numerical aperture for condensing 
optical system according to this invention so that it can respond also to the scattered light 
which spreads at a big include angle as explained above, While taking the configuration which 
enlarges numerical aperture in synthetic opening by using two or more condenser lenses as two 
or more condensing optical system When two or more scattered- light detection devices are 
connected to each of two or more condenser lenses and the output which compounded the 
output from these detection devices is required Even if it is using the condenser lens with 
comparatively small numerical aperture, the scanning contiguity field optical microscope which 
enabled it to detect the scattered light which spreads at a big include angle with a sufficient rate 
can be offered. 

[0084] Moreover, according to this invention, the scanning contiguity field optical microscope 
with which it was also made for it to become possible to measure change of the direction of a 
peak of the scattered light by the difference in a sample can also be offered by making it make 
the signal acquired with two or more condenser lenses output separately, turning an optical axis 
in the specific direction and installing each of a condenser lens in it. 
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* * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi.eije 



2006/01/16 




[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



2006/01/16 



